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I In t roduct ion  
During t h i s  per iod  work has  continued on t h e  spacecraft 
mechanical, thermal, and o r i e n t a t i o n  Sesign and e l e c t r o n i c  
packaging. I n  add i t ion ,  v ib ra t ion ,  shock, and acce le ra t ion  
t e s t i n g  s p e c i f i c a t i o n s  have tscm w r i t t e n  and i n i t i a l  test  
w i l l  be conducted i n  t he  next r epor t ing  period. The change 
of the on-board t r a n s m i t t e r  f requencies  t o  those compatible 
w i t h  t h e  ~l Campo s o l a r  a r ray  has occasioned a s u b s t a n t i a l  
amount of transmitter redesign. 
1. Mechanical Design 
Vehicle 
Prec is ion  sp r ings  fo r  t h e  s epa ra t ion  t e s t s  have been 
ordered from t w o  vendors. One set of s p r i n g s  are to be made 
from 0.055 inch  diameter round music wire, another  from 0 . 0 6 2  
inch  square chrome s i l i c o n  wire. 
w a s  designed and s e n t  o u t  f o r  machining. Springs and related 
s e p a r a t i o n  f i x t u r e s  may then be examined and t h e  relative 
An associated t e s t i n g  f i x t u r e  
m e r i t s  of var ious  proposals  compared. 
The design of t h e  thermal-mechanical mock-up of t h e  elec- 
t r o n i c  system w a s  f i n a l i z e d ,  aiid var ious  sub-assemblies w e r e  
machined. The to ta l  assembly has been f i t t e d  i n t o  t h e  platform- 
radiator i n  prepara t ion  for mechanical and thermal tests. 
A special hub for prevent ing a x i a l  r o t a t i o n  of a mast- 
supported s a i l  was designed, machined, and i n s t a l l e d  on t h e  
preprototype assembly. 
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Thermal 
Discussions w i t h  I I T  Research I n s t i t u t e  have s t imula ted  
a proposal from I I T  t o  perform q u a l i t a t i v e  tests on space- 
stable su r face  f i n i s h e s  t h a t  may be u s e f u l  t o  Sunblazer 's  
thermal c o n t r o l  design. 
Separat ion Pevices 
I n i t i a l  design of t h e  separa t ion  system depended on t h e  
I n q u i r i e s  a c t i o n  of a time-delayed i g n i t i o n  explos ive  bclt .  
concerning t h e  design and f a b r i c a t i o n  of t h i s  device were s e n t  
o u t  to  var ious  manufacturers,  only t o  l e a r n  of prohibit ive 
costs. Under cons idera t ion  a t  p r e s e n t  are s e v e r a l  systems t o  
replace the explos ive  bol t .  Most promising of  these are gas- 
p res su re  a c t u a t o r s ,  ei ther using commercial ball-lock separators 
or high pressure-slow leak trigger mechanisms, 
Dampers 
Some i n i t i a l  design work has beer, done t o  enable  t h e  con- 
s t r u c t i o n  of a s p e c i a l  pendulum device t o  measure the  effects 
of a magnetic-induction damping system. 
Op t i ca l  Rota t ion  Sensor and Servo System 
A review of var ious  read-out systems for c o r r e l a t i n g  angu- 
l a r  p o s i t i o n  and time and/or angular  a c c e l e r a t i o n  rates was 
completed. As a r e s u l t  of t h i s  review, an electrical system 
is being cons t ruc ted  to  modify the  a c t i o n  of t h e  quadrant  elec- 
trometer torquer .  This  system should provide a means of measur- 
i n g  t h e  l i g h t  pressure  torque on t h e  model by applying a known 
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counter-torque on t h e  quadrant electrometer torquer  which is  
capable of e s t a b l i s h i n g  an equi l ibr ium i n  the  model. 
A design has been completed t o  replace the  e x i s t i n g  f iber  
axes adjustments. The present axes adjustments  were n o t  inde- 
pendent i n  their a c t i o n ,  s ince  a change i n  the z a x i s  caused 
an error i n  the  x and y axes. 
Cen t ra l  Experiment 
A thermal-vacuum encapsulat ion system which inc ludes  an 
ex te r i i a l  flow c o n t r o l  has been designed, cons t ruc ted ,  and tested. 
T h i s  apparatus  enables  t he  molding of s p e c i a l  materials which 
w i l l  be used i n  t h e  cons t ruc t ion  of high voltage i n s u l a t o r s .  
A new i n s u l a t o r  mold has been designed which compensates 
fo r  excess ive  shrinkage. Machining and f i n i s h e s  of these parts 
w i l l  be t o  r ig id  to l e rances  to provide the best su r face  resis- 
t i v i t y  p o s s i b l e  on the  i n s u l a t o r  . 
2.  Test ing  - 
Realistic v i b r a t i o n ,  shock, and a c c e l e r a t i o n  s p e c i f i c a t i o n s  
h v s  been written and immediate t e s t i n g  has been planned. A l l  
t h e  shock, v i b r a t i o n ,  and acce le ra t ion  f i x t u r e s  have been com- 
pleted. A workable "know-how" using Stresscoat has been 
achieved on a nwnber of test pieces i n  s ta t ic  t e s t i n g .  Support  
equipment for monitoring s t r a i n  gages are available through a 
s t r a i n  gage consu l t an t  i f  stress levels i n  test warrant  such 
inves t iga t ion .  
coat p a t t e r n s  and t h e  a d d i t i o n a l  equipment for high-speed 
Camera equipment for t ak ing  p i c t u r e s  of stress- 
- 4 -  
photography of t h e  separa t ion  mechanism tes t  have been obtained. 
Facil i t ies for  t e s t i n g  and monitoring sepa ra t ion  have been 
completed . 
A number of d i f f e r e n t  design solar  s a i l s  have been made to  
determine t h e i r  f e a s i b i l i t y  and mechanical i n t e g r i t y .  
The design of var ious  methods of damping, despinning, and 
a l t i t u d e  c o n t r o l  have been inves t iga ted .  
3. R.F. Elec t ron ic s  
A basic change i n  t h e  f requencies  of the  proposed Sunblazer 
R.F. system is  causing a considerable amount of t r a n s m i t t e r  
redesign. I n  order t o  be compatible w i t h  t h e  solar a r r a y  a t  
E l  campo, t h e  Sunblazer on-board t r a n s m i t t e r  f requencies  were 
changed t o  75mc and 225mc. Therefore, t he  R.F. e l e c t r o n i c s  
effor t  has been p r imar i ly  concerned with the  c h a r a c t e r i z a t i o n  
of the new low-voltage t r a n s i s t o r s  a t  75mc and the  redesign t o  
the  new system f requencies  of the basic power ampl i f i e r ,  power 
divider, frequency m u l t i p l i e r ,  and local oscil lator c i r c u i t s .  
I n  add i t ion ,  a cons iderable  amount of test equipment w a s  made 
o p e r a t i o n a l  and some prel iminary antenna t e s t i n g  conducted. 
By the use of a t r a n s f e r  func t ion  bridge, complete small 
s i g n a l  c h a r a c t e r i z a t i o n  of a l l  t w o  p o r t  active and pass ive  net-  
works is  now possible. The opt imiza t ion  of l i n e a r  s m a l l  s i g n a l  
amplifiers has been reduced t o  a series of admittance measure- 
ments. Using t h i s  technique, a cascade of small s i g n a l  ampli- 
fiers w a s  designed and tested. S ingle  frequency opera t ion  of 
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this c i r c u i t  i nd ica t ed  a 40db ga in ,  one w a t t  nominal power out- 
p u t  over the  temperature range -50' C to  +90° C, w i t h  a lOdb 
design margin. I n  the  higher  power ampl i f i e r s ,  t h e  above- 
mentioned technique y i e l d s  only approximate results, s i n c e  the 
device parameters are a funct ion of ou tpu t  level. 
The basic 50 wat t  power amplifier reported i n  the previous 
q u a r t e r l y  progress  r e p o r t ,  has been frequency scaled to  75mc. 
S u b s t a n t i a l  improvement i n  c i r c u i t  ga in  was r ea l i zed .  I n  a 
75 pe rcen t  collector e f f i c i e n c y  c i r c u i t  similar i n  design t o  
t h e  previous ampl i f i e r ,  only 3.75 watts of i n p u t  p o w e r  were 
requi red ,  
devices is a t  p r e s e n t  under study. 
c i r c u i t  appears 
percent .  
cons iderable  effor t  has been expended i n  the  cons t ruc t ion  and 
test of minia ture  high-frequency , high-power I balanced t rans-  
formers. Th i s  e f f o r t  i s  expected t o  continue for most of this 
report period. 
The e f f e c t i v e  combination of t h e  ou tpu t s  of  t w o  such 
A t ransformer push-pull 
t o  be use fu l  b u t  had an e f f i c i e n c y  of only  48 
Because of  t he  dea r th  of high-frequency t ransformers  , 
A t  the presen t  t i m e ,  a 75mc version of the l O O m c  lkw, 1 0  
diode varactor c i r c u i t  is under  cons t ruc t ion .  This  c i r c u i t  
u t i l i z e s  a unique push-pull diode balancing arrangement. A 
theoretical model of t h i s  c i r c u i t  has been proposed and is  
under study. I n  the  varac tor  area, as w e l l  as i n  the  power 
amplifier design,  new t e s t  equipment was designed and cons t ruc ted  
for t h e  eva lua t ion  of experimental 75mc c i r c u i t s .  
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The first frequency s t a b i l i t y  measurements w e r e  made for  
the s p a c e c r a f t  local o s c i l l a t o r  and t iming systems. 
e r a tu re -con t ro l l ed  environment, a short-term frequency s t a b i l i t y  
of 5 p a r t s  i n  10°10 was observed. However, t h i s  design r e q u i r e s  
several watts of  doc. oven,  power and is  not  c o n s i s t e n t  w i t h  
the spacec ra f t  power budget. Present  e f f o r t  i s  directed a t  
ob ta in ing  a temperature-compensated c i r c u i t  t h a t  w i l l  r e q u i r e  
a minimum of environment con t ro l ,  
I n  a temp- 
4 . Antenna Development 
A series of antenna p a t t e r n  measurements of the proposed 
Sunblazer payload w e r e  taken. An alrt?linum prototype s t r u c t u r e ,  
w i t h  a hollow, radial ly-supported,  c y l i n d r i c a l  sail was used as 
the test package. The r a d i a t i n g  elements were matched i n t o  the  
connecting t r a n s m i t t e r  with a V.S.W.R. of less than  1.5 t o  1. 
P a t t e r n  measurements were then taken a t  both l O O m c  and 300mc. 
The r a d i a t i n g  elements of 1OOnc w e r e  two q u a r t e r  wave l eng th  
antennae spaced 20 inches apart across the diameter of the  test 
package. For t h i s  arrangenent a classical dipole p a t t e r n  was 
obta ined ,  A t  the  higher  frequency a 2 2 . 5 ~ 1 3  square loop antenna 
was mounted 20cm forward of the  f r o n t  panel.  T h i s  s t r u c t u r e  
had a +4db a x i a l  ga in  w i t h  an o f f - ax i s  p a t t e r n  similar t o  that 
of a dipole .  Both t he  l O O m c  and 300mc antenna p a t t e r n s  appear 
s a t i s f a c t o r y  fo r  t h e  engineer ing prototype w i t h  on ly  s l i g h t  
modi f ica t ion  due t o  t h e  r ecen t  frequency change. 
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5 .  S t a b i l i z a t i o n  
S t a b i l i z a t i o n  s t u d i e s  have been made on two systems: 
(1) a spinning system wi th  a r a d i a t i o n  to rque r  and (2 )  a spin- 
ning system wi th  a damper. 
The s tudy of the r a d i a t i o n  torquer  has  centered  on a com- 
p u t e r  program for sa i l  design. Resul t s  have shown t h a t  a s a i l  
will produce the  proper  torques under the cond i t ions  for which 
it is  designed. 
important  torque between O o  a d  90° from the  Sunblazer axis t o  
t h e  sun l i n e .  
Curves have been generated showing the most 
Design cons idera t ions  fox the  spinning system w i t h  t h e  
damper have been developed arid the b a s i c  opera t ion  of the 
system is understood. 
